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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 12-18 and 23-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brintzinger (US 2003/0127743, previously cited) in view of Dubin et 
al. (US 2005/0062169, previously cited, hereinafter, Dubin.) 

In regard to claims 12 and 23, in figs. 1-6, Brintzinger discloses a method for 
forming an interconnection structure for flip-chip attachment of microelectronic device 
chips to packages, comprising: 

forming a barrier layer 2 over a substrate 1 ; 

forming an adhesion layer 3 over the barrier layer; 

forming a resist layer 7 over the adhesion layer, the resist layer having an 
opening that exposes the adhesion layer; 

forming first solderable layer 4 over the adhesion layer through the opening the 
resist layer, wherein the solderable layer is made of copper; 

forming a second solderable layer 5 over the copper layer through the opening in 
the resist layer, fig. 6 shows this feature, wherein the second solderable comprises 
nickel, see also [0034]; 
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removing the resist layer; 

removing portions of the barrier layer and the adhesion layer that extend beyond 
the first solderable layer, the diffusion layer and the second solderable layer, fig. 5. It is 
further noted that a solder bump will be formed on this structure as suggested in 
paragraph [0034]. 

Brintzjnger further discusses the feature of the solderable layer 6 such for layer 
conductive bump can be formed thereon. However, he does not expressly show a 
diffusion barrier layer made of CoWP between the copper layer and the nickel layer. 

Dubin, in fig. 4, for example, discloses an analogous device including substrate 
405, first solderable layer 41 5 on the substrate, a diffusion barrier 425, a second 
solderable 434, and solder ball 410. Dubin further suggests that the diffusion barrier is 
formed between first and second solderable layer, and specifically on top of the first 
solderable layer which is made of copper. This arrangement provides an advantage of 
preventing the diffusion of the materials from layers 435 and 410, or preventing whisker 
formation. See also paragraphs [0035-0037]. 

Therefore, it would have been obvious to one of ordinary skilled in the art at the 
time of the invention was made to further recognize forming a CoWP diffusion barrier on 
the copper as taught by Dubin in order to take the advantage as mentioned above. 

In regard to claims 13 and 28, Brintzinger discloses photoresist layer is formed 
around the barrier layer, the adhesion layer, the first and second solderable layers and 
the diffusion barrier layer. Photoresist material is a form of polyimide material. 
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In regard to claim 14, Brintzinger further discloses that the step forming the 
barrier layer comprises sputtering. See paragraph [0029]. 

In regard to claim 1 5, Brintzinger further discloses wherein the step of forming 
the adhesion layer comprises sputtering. See paragraph [0029]. 

In regard to claims 17 and 25, Brintzinger further discloses that the step of 
forming the diffusion barrier layer comprises electroless deposition. See the discussions 
in paragraphs [0033-0034]. 

In regard to claim 24, Brintzinger discloses all of the limitations as mentioned in 
claims 1 and 23 above and further discloses a method of electrolytic the adhesive layer. 
See [0029]. 

In regard to claim 27, Brintzinger further discloses 

removing the resist layer after the first solderable layer, the diffusion barrier layer 
and the second solderable layer are formed; and 

removing portions of the barrier layer and the adhesion layer that extend beyond 
the first solderable layer, the diffusion barrier layer and the second solderable layer 
after the resist layer is removed. See figs. 6-7. 

Therefore, it would have been obvious to one of ordinary skilled in the art to 
substitute the barrier layer as taught by Jin in Brintzinger's in order to take the 
advantage as mentioned above. 

In regard to claims 16, 18 and 26, Dubin further discloses that the solderable 
layers 415 and 435 are made by electroplating method to provide uniform thickness. 
See also, [0037]. 
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Therefore, it would have been obvious to one of ordinary skilled in the art at the 
time of the invention was made to use the well known method such electroplating in 
order to control the thickness of the barrier layer. 

3. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brintzinger and Dubin as applied to claims 12-18 and 23-28 above, and further in view 
of Jin et al. (US 2004/0178503, previously cited, hereinafter, Jin.) 

In regard to claim 22, the combination Brintzinger and Dubin discloses all of the 
claimed limitations as mentioned above, except further disclose that the solder ball is 
formed by solder screening, or printing. However, this method is widely used in 
semiconductor package where solder paste is screened through a stencil, therefore, 
results in a solder bump height can be properly controlled. See [0040]. 

Therefore, it would have been obvious to one of ordinary skilled in the art to 
substitute use the method as taught by Jin in Brintzinger and Dubin in order to take the 
advantage as mentioned above. 

Response to Arguments 

4. Applicant's arguments filed 9/6/06 have been fully considered but they are not 
persuasive. For instance, the Applicants argue that the cited art, Brintzinger/Dubin, do 
not disclose a barrier layer made of CoWP between Cu and Ni layers. As mentioned 
above, Brintzinger discloses the method of making the interconnection structure 
including all of the layers as claimed. What missing in the Brintzinger is the material of 
the barrier layer such CoWP. The missing material is found to be obvious. As a result, 



o 



Application/Control Number: 10/724,938 Page 6 

Art Unit: 2814 

Dubin is incorporated herein to show the obviousness of the material. This combination 
is clearly recognized by one of ordinary in the art since Dubin in fact discloses an 
analogous structure wherein the material such CoWP is suggested. The label such 
"barrier" tells so much of the function of the layer. It prevents diffusion from the top layer 
during the re-flow of the solder material. It is further noted that one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 
1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

5. Cancellation of the claims is also noted. 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nathan W. Ha whose telephone number is (571 ) 272- 
1 707. The examiner can normally be reached on M-TH 8:00-7:00(EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Primary Examiner 
November 12, 2006 



